INTRODUCTION
In recent years, natural extracts have been in high demand by the food manufacturers, cosmetics, and pharmaceuticals due to the growing interest of consumers in the ingredients from the natural sources. Spices and essential oils are also well known for their various beneficial effects on human health. The use of aromatic plants and spices in phytotherapy is mostly due to the essential oils and their various biological activities, such as antimicrobial, spasmolytic, carminative, hepatoprotective, antiviral, and anticarcinogenic (1, 2) . However, besides having a wide spectrum of well-known biological and pharmacological activities, essential oil composition is frequently used in distinguishing particular chemoraces among the species and genera.
Eucalyptus (Myrtaceae) is one of the most important and most widely planted genera. Although being Australia's native, more than 700 species wildly grow in many parts of the world. In fact, Eucalyptus species are one of the most-extensively planted pulpwood species. The trees are planted largely for their leaves that are rich in essential oils and are exploited commercially for their use in food, flavors, pharmaceutical and perfumery industries (3) . Used for centuries as a traditional Aboriginal herbal remedy, eucalyptus leaves and their essential oils have found various applications in everyday life due to their antiseptic, anti-inflammatory and antipyretic properties (4, 5) .
Around 15 eucalyptus species grow in the Mediterranean region, out of which less than 10 species were introduced in the coastal area of Montenegro at the beginning of the 20th century. Among them, Eucalyptus camaldulensis Dehn. (syn. Eucalyptus rostrata Schl.) is the most commonly found in Montenegro. This species is used in the indigenous system of medicine to cure various human ailments such as diarrhea, chronic dysentery, malaria, infection of upper respiratory tract, and certain skin diseases (6) . Essential oils obtained from the leaves are of particular commercial interest. However, no information about the chemical composition of Eucalyptus camaldulensis grown in Montenegro had been published before we initiated the corresponding studies. Here, for the first time, we report the composition of essential oil from the leaves of Eucalyptus camaldulensis plants collected from the different locations of the Montenegro coastline. 
EXPERIMENTAL

Plant material and chemicals
Essential oil isolation and analysis
Essential oils isolation: Air-dried plant materials were submitted to hydrodistillation according to Eur. Pharm. 4 (7), using n-hexane as a collecting solvent. The solvent was removed under vacuum, and the quantities of the essential oils were determined gravimetrically.
GC-MS analysis of essential oil: Qualitative analysis of essential oils was performed by gas chromatography-mass spectrometry (GC-MS). Agilent Technologies 6890N-5975B system was used, with data acquisition parameters as follows: carrier gas -He, flow rate 1.0 mL/min, constant flow mode; injection volume 0. 
RESULTS AND DISCUSSION
The amount of essential oil obtained by hydrodistillation from the dried leaves is presented in Table 1 . The oil quantity ranged from 0.63 % (Kotor) up to 1.59% (Tivat). Comparison with available literature data (10, 11, 12, 13) shows that only plants collected from the Tivat location, have a satisfactory oil yield, whereas the other plants are rather poor in oil content. In all the investigated samples monoterpene hydrocarbons were identified as the major class of compounds (Table 2) . Among them dominant were: p-cymene (17.38-28.60%) and -phellandrene (12.35-14.47%). The next largest group was the one of oxygenated monoterpenes that ranged from 20.63% (Kotor) up to 25.62% (Tivat). Interestingly, the major volatile compound in all oils was irregular monoterpene cryptone ( Figure 1 ) whose content ranged from 4.97% (Kotor) to 7.25% (Tivat).
p -c y m e n e  p h e l l a n d r e n e Oxygenated sesquiterpenes were also found in a considerable amount. The highest ratio was found in the essential oil obtained from the plants collected from Herceg Novi (14.15%) and the lowest from plants from the vicinity of Tivat (7.83%). Sesquiterpene alcohol spathulenol was the dominant compound in this class. Sesquiterpene hydrocarbons did not significantly vary between the samples. Allo-aromadendrene was one of the most abundant compounds. Evidently, no significant qualitative and quantitative difference in volatile composition between the samples examined was found. Only the plants from the Tivat region can be distinguished as containing the highest portion of p-cymene and the lowest amount of -pinene.
The composition of the essential oil from E. camaldulensis, especially from the leaves, has been widely studied. By surveying the data reported we found a great diversity of oil composition, which was effected by many factors such as: geographical origin, tissue explored, date of harvest, genetic factors etc. (14, 15) . Two groups of E. camaldulensis essential oils can be distinguished: those that contain 1,8-cineole as the main compound, which include E. camaldulensis from Mali, Mozambique, Nigeria, Egypt and Iran (16) (17) (18) (19) (20) (21) and those that contain spathulenol, p-cymene and cryptone as main compounds, and small quantities of 1,8-cineol, like the oil examined here, and which are similar to E. camaldulensis from the south of Florida, Jerusalem and Greece (22, 13, 14) .
Our results certainly suggest that only one chemotype of E. camadulensis exists on the Montenegro coastline. The main characteristic of this chemotype is a high amount of aromatic monoterpene hydrocarbon p-cymene, followed by monoterpenes: -phellandrene, -pinene (except for the plants from Kotor), cryptone, -phellandrene, terpinene-4-ol and sesquiterpene, spathulenol. According to the high p-cymene, cryptone and terpinene-4-ol ratio, a great similarity was found with the plants cultivated in Spain-Valencia (23) and the south of Florida (22) .
As already mentioned, the essential oil of eucalyptus species is of great commercial value. In the south-eastern countries such as Thailand, E. camaldulensis is mainly planted for the use as a pulpwood. Evidently, during the process of papermaking, a large amount of waste such as leaves is disposed. Therefore, the possibility of exploiting the leaves as a source of oil production is being extensively investigated (24) .
Some recent studies show that E. camaldulensis oil exhibits a great antimicrobial and repellent activity (25, 26) . Eucamalol and epi-eucamalol were identified as potent repellents. Interestingly enough, these compounds can be synthesized from irregular monoterpene cryptone (25) . Cheng et al., 2009. (27) found that the volatile oil obtained from E. camaldulensis had an excellent mosquito larvicidal activity. The oil composition was similar to the one examined here, in respect to high p-cymene and phellandrene portion. Having these facts in mind, one can conclude that leaves of E. camaldulensis from Montenegro should be exploited as a source of a valuable essential oil with considerable commercial value.
CONCLUSION
The GC-MS analysis of essential oil yield and composition in Eucalyptus camaldulensis Dehn., samples collected from five different locations of the Montenegro coast- 
